METHODS

Patients:
From 1985 to 1990, 44 consecutive patients admitted to our hospital with a first transmural inferior AMI were included in this study when they satisfied the following criteria:
(1) history of typical chest pain, electrocardiographic (ECG) changes (ST-segment elevation followed by new
Qwaves of more than 30msec width in at least two of the leads II, III, aVF), rise of serum creatine phosphokinase (CK) and a CK-MB isoenzyme level higher than twice the upper limit of normal; (2) no history or ECG evidence of prior MI; (3) absence of left or right bundle branch block; (4) coronary angiography performed within 6 weeks of the onset; (5) no history and findings of valvular heart disease, congenital heart disease and cardiomyopathy. Forty-two patients met these criteria.
In an additional 2 patients who died during admission and in whom coronary angiography could not be performed, coronary pathological findings at autopsy were used for the analysis.
Electrocardiography: In all patients, the first standard 12-lead ECGs were recorded within 6 hours after the onset of chest pain. ECGs were also recorded every 4 hours on the first day and then once daily during the first week and at least every 5 days until the patients' discharge. Precordial ST-segment depression was defined as more than 1mm horizontal or downward depression at 0.08sec from the J point of the QRS complex in more than two anterior leads from V2 to V6. After admission, the ECG was continuously monitored with an automatic arrhythmia analyzer (Nihon (Table I) : Of the 44 patients, 28 had significant precordial ST-segment depression on admission (Group I) while 16 had no significant ST-segment depression (Group II). The clinical characteristics of the 2 groups are presented in Table I . Killip class (p<0.05), frequency of arrhythmias (p<0.02) and peak CK value (p<0.005) were significantly higher in Group I than in Group II. Details of the arrhythmias are documented in the Table under the title  of ventricular arrhythmias, supraventricular arrhythmias, atrioventricular block and sinus arrest. Further details are shown in parentheses under each title. Three Group I patients had ventricular fibrillation, and all could be defibrillated.
Temporal pacing was performed in only one Group I patient Duration of ST-segment deviation in lead aVF and in precordial leads:
In each patient, the duration of ST-segment elevation in lead aVF and the ST-segment depression in the precordial leads was recorded.
The ST-segment elevation in lead aVF lasted more than 24 hours in 14 Group I patients and in 4 Group II patients (50% vs. 25%; p<0.05).
In Group I, ST-segment depression persisted for more than 24 hours in lead V3 in 9 patients (32%) and in lead V5 in 9 patients (32%). In Group II, none showed ST-segment depression for more than 24 hours. In 14 Group I patients, at least one of the ST-segment deviations (ST-segment depression in lead V3 or V5, or elevation in aVF) persisted for more than 24 hours. It is noteworthy that 9 of these 14 patients, who showed ST-segment deviations in all three leads for more than 24 hours, had multivessel coronary involvement, including the LAD and marked stenosis (>90%) in the infarction-related right coronary artery.
In these patients, subsequent arrhythmias were observed: ventricular tachycardia and fibrillation (n=2), paroxysmal atrial fibrillation (n=2), complete atrioventricular block (n=4), sinus arrest with atrioventricular junctional rhythm (n=1).
Three of these 9 patients, who were 70 years or older, died of extensive myocardial infarction as shown at autopsy. Autopsy findings of Group I patients: Four Group I patients died of congestive heart failure and all were autopsied. Their pathological findings are listed in Table II . All had large and fresh inferior myocardial infarction with healed subendocardial infarction. Figure 2 depicts the loca- Table II for the details of each patient.
tion of the fresh transmural infarction (shaded areas) and healed subendocardial infarction (hatched areas) in the transverse section of the hearts from these 4 patients. Those 4 patients had advanced coronary artery sclerosis in the RCA. The presence of healed subendocardial infarctions could not be diagnosed from the EGG or past histories.
The autopsy and coronary angiographic findings of a Group I 71-yearold woman are illustrated. Six hours after the onset of chest pain, ECG showed 1mm ST-segment elevation in lead aVF and 3mm depression in lead V3. Left coronary angiogram revealed a 95% stenosis in the left main coronary artery and a 99% stenosis in segment 11 of the LCX (Fig. 3-A) . There was a complete occlusion in segment 2 of the RCA. Intra-coronary administration of 960,000 units of urokinase reperfused the occluded lesion to 99% stenosis with delayed filling of the distal portion (Fig. 3-B) . Serum GK increased to 1,197IU/L and the ST-segment depression in lead V3 persisted. On her fourth hospital day, she died of heart failure. Autopsy revealed a fresh inferior myocardial infarction including the lateral wall and part of the septum (Fig. 2: Case 1) . Healed subendocardial infarction surrounding the fresh infarction, marked stenosis of the LAD and the LGX, and complete obstruction of the RCA were observed.
Exercise testing and thallium-201 myocardial tomography in the chronic stage: In the 24 Group I patients who had survived the acute stage and in all 16 Group II patients, exercise testing was performed by the modified Bruce protocol before their hospital discharge. There were no significant differences in the exercise duration, maximum, heart rate achieved and pressure-rate-product between the 2 groups (Table III) . Eight patients in Group I and 4 patients in Group II showed a significant ST-segment depression (N.S.). Three Group I patients and 1 Group II patient with STsegment depression on exercise also had typical anginal pain. The Gensini score of these patients with exercise-induced ST-segment depression was 
involvement.4)-6)
In other reports, LAD involvement was not evidenced.2),8)
In our study, we could quantitatively show that the Gensini score was higher in Group I patients than in Group II.
As the Gensini score is the sum of the infarction-related vessel and the infarction-nonrelated vessel, we analyzed the details of this score. The score of the infarction-related vessel was significantly higher in patients with precordial ST-segment depression than in those without it. This might be the reason for the larger infarctions in Group I. Furthermore, the score of the infarction-nonrelated vessel was also higher in Group I than in Group II. The higher score of the infarction-nonrelated vessel indicated more severe left coronary artery sclerosis. Whether the advanced left coronary artery sclerosis could directly contribute to the pre- LV surface area: 136.6cm2, Exercise; uptake<65% area: 18.6cm2, Redistribution; uptake<55% area: 11.5cm2. Vertical color bar on the right shows calibration of the uptake. Red area indicates 100% uptake-and blue area indicates 0% uptake.
cordial ST-segment depression remains unsettled.
The clinical profiles of Group I patients depicted a higher prevalence of congestive heart failure, more severe arrhythmias and higher mortality than those of Group II, all compatible with advanced coronary artery involvement.
As for the duration of the ST-segment deviation, we found that Group I patients with prolonged ST-segment depression had severe LAD involvement and serious arrhythmias, including ventricular tachycardia, ventricular fibrillation and advanced atrioventricular block. These findings were similar to the observation of Gelman et al, where the significance of the prolonged precordial ST-segment depression was stressed.6)
Another finding of our study was the diffuse subendocardial myocardial infarction evidenced at autopsy in all 4 Group I patients who died of congestive heart failure. Three of them had severe LAD or left main coronary artery involvement as shown on the coronary angiogram (Fig. 3) . The severe stenosis of the LAD was seen in 1 patient to be completely obstructed at autopsy. Those subendocardial infarctions as shown in Fig. 2 might be the results of severe coronary artery sclerosis. Contribution of the acute subendocardial infarction to the precordial ST-segment depression has been considered.16) However, ST-segments at the onset of inferior infarction could not be affected in our patients, since those subendocardial infarctions had already been healed.
As another mechanism of precordial ST-segment depression, the compensatory hyperkinetic wall motion of the noninfarcted area during the acute phase of myocardial infarction has been suspected.17) In clinical cases, coronary flow to the noninfarcted anterior area during an acute myocardial infarction could be reduced by a critical stenosis of the left coronary artery. The compensatory hyperactivity in the anterior area might aggravate the ischemia and could induce precordial ST-segment depression. An electrocardiographic study by Sato et al during balloon inflation for coronary angioplasty of RCA in 2 groups of patients with angina pectoris with and without LAD involvement was suggestive of anterior ischemia.18) After a few minutes' occlusion of the RCA by a balloon, the ST-segment was depressed in both groups without any significant increase of lactate extraction from the great cardiac vein. Therefore, they concluded that the precordial ST-segment depression during RCA occlusion was due to a reciprocal change and not due to ischemia in the anterior wall. Body surface ST-segment potential mapping during acute myocardial infarction also supported the reciprocal theory showing that a large area of marked anterior ST-segment depression was associated with a high rate of complication and lower survival.12) 
